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Cluster analysis could be used for identifying urban and rural areas OIREd“F an 
high- and low-cost areas, or states for purposes of providing support. 

Methodology 

Cluster analysis is a univariate (or multi-variate) analysis technique that 
seeks to organize information about variables so that relatively 
homogeneous groups or “clusters,” can be formed. Each cluster thus 
describes, in terms of the data collected, the class to which its members 
belong. The classification will depend on the particular method used. It is 
possible to measure similarity and dissimilarity in a number of ways. 

A clustering method is needed to identify clusters of states with high and 
low costs, so that support can be provided to the high cost states. The uni- 
variate Euclidean distance method is used. It measures the distance between 
two values as the arithmetic difference, i.e., value1 - value2. 

The method is implemented in the following manner. First, states are sorted 
by cost per loop (CPL) and the difference is computed. See attached 
spreadsheet. Next, a series of clusters are computed based on cluster split 
differences ranging from 2.5 to 0.5. A cluster is indicated if the difference in 
CPLs between adjacent sorted states is greater than the cluster split 
difference. Finally, the stability of the clusters is examined over the range of 
cluster split differences. 

Results 

The first state to break out into a separate cluster is Mississippi. The second 
jurisdiction to break out into a separate cluster is District of Columbia. 
These jurisdictions may be viewed as outliers. The first group of states to 
break out into a separate rural high-cost cluster are Kentucky, Maine, 
Alabama, Vermont, Montana, West Virginia and Wyoming. The remaining 
states ranging from New Jersey to Nebraska form an urban, low-cost cluster. 
If the two outliers are combined into these two larger clusters, then cluster 
stability is achieved for a wide range of cluster split differences ranging 



from 2.5 to 0.85. Reducing the cluster split differences further (e.g., 0.85 to 
0.5) results in fragmentation of states into many unidentifiable clusters. 

Interpretation 

The U S .  has a large urban cluster that includes the national average, and an 
8-jurisdiction, rural cluster that falls outside the national average. The 
FCC’s current method uses these natural groupings as identified by a uni- 
variate cluster analysis. The current benchmark of 135% to national average 
(CPL = $29.60) provides support to those states in the rural, high-cost 
cluster. Hence, the FCC’s current methodology is providing support to the 
group of states that can be analytically identified as high-cost or rural. 



STATE COST CLUSTER ANALYSIS 

Note: The asterisks (*) indicate which states have a Cost per Loop (CPL) difference that exceeds the cluster split difference. 


